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This paper takes up for discussion safety in children's maturation en-
vironments, especially public spaces for playing and learning. Although
any person under the age of 20 can be deﬁned as a child, this paper pri-
marily addresses children through elementary school age.1 Public spaces
for playing include parks, urban plazas, green zones, play streets, and
sidewalks; public spaces for learning include kindergartens, elementary
schools, nursery schools, libraries,museums, andgymnasiums. The issue
of safety includes both natural disasters and man-made disasters (ﬁres,
bullying, crime, violence, accidents, etc.). Looking at the issue of safety
across a variety of domains, this paper considers criteria for children's
maturation environments2 that foster children's healthy growth.2. Background
In order to think about child safety in public spaces in Japan, we
must consider the overall maturation environment for children. Consider-
ing the difﬁcult situations found in many countries around the world—
children whose lives are threatened by regional disputes, children who
suffer from famine due to agricultural damage rooted in global warming-
induced climate change, children prevented from getting an education by
religious conﬂict—children in Japan are able to live peaceful, stable lives
with little in the way of lethal threats. Japan's infant mortality rate [1] is
the lowest in the world. The likelihood of being abducted or involved in
other crime is low, as are the odds of dying in an automobile accident.
Nevertheless, as reﬂected in the results of the survey on loneliness
[2] conducted by UNICEF in 2007, in which Japanese children agreed
with the statement “I feel lonely” at a far higher rate than those from
any other country, the maturation environment for children in Japan
has been in decline over the last sixty years of change. Even if not in
terms of their physical lives, children in Japan can be seen as facing an1 Given that the Convention on the Rights of the Child deﬁnes children as persons up to
the age of 18, and the Japanese civil code as persons under 20, the Science Council of
Japan's Subcommittee for Children'sMaturation Environments deﬁnes children as persons
under 20, encompassing the fetal period, infancy, and school-age, but takes as its subject
the period most important in terms of growth experiences: from the fetal period through
12 years old. This is the range used to deﬁne “child” for the purposes of this paper.
2 Understood to encompass both the physical habitat and the nurturing environment
for children's growth.extremely big problem in terms of their spiritual health and their devel-
opment into people capable of overcoming difﬁculties. This paper ﬁrst
considers issues related to children's maturation environments.
2.1. The state of decline
The athletic ability and physical stamina of children in Japan has
been falling since about 1985 (See Figs. 1 and 2 [3]). In terms of phy-
sique, over the last sixty years weight, height, and sitting height have
all increased 3–4%. Weight in particular has increased sharply—by 13%
amongboys—suggesting a tendency toward obesity. This is likely largely
due to a lack of exercise and the inﬂuence of dietary factors, but the im-
pact of a reduction in outdoor play during childhoodmust also be noted.
The sense of loneliness among 15 year-olds is far higher in Japan than
in other countries, as noted above, and few children have a clear image of
their future careers [4]. Once every ﬁve years, the Fujisawa City Board of
Education in Kanagawa prefecture surveys junior high school students
in the city concerning their desire to learn (See Fig. 3) [5]. Over the last
40 years it has dropped by 40 points. Although the downward trend has
stopped in recent years, where once 65% of students were motivated to
respond, “I want to study very hard,” the currentﬁgure is low at only 25%.
It should be noted that the desire to exercise, the desire to learn, and
the desire to play are all interconnected during childhood, and we
should be profoundly concerned about the long-term trend toward a
decline in desire.
2.2. The deterioration of maturation environments
Broadly speaking, maturation environments can be seen to be com-
posed of four elements: space, time, method, and community (See
Fig. 4) [6]. All of these elements are interrelated and all are deteriorating.
The biggest element is maturation methods—changes in our way of life
and the tools we use. Representatives of these changes are our automo-
biles and our information and technology (IT) media. In 1965, penetra-
tion of black-and-white television sets reached 90% in Japan (See Fig. 5)
[7]. Penetration of automobiles was just under 10% at around the same
time (See Fig. 5), but the ensuing spread of the automobile not only re-
vitalized industry during the period of rapid economic growth but also
by prioritizing physical distribution, transformed streets into places
where children could no longer play.
Fig. 1. Decline in children's physical ability-1.
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architect Reijo Oya. His research [8] showed thatmost children in 1920s
Osaka played in the streets. Oya, therefore, argued for the need toFig. 2. Decline in childrenconsider steps to ensue that children could play safely in the streets,
but his work attracted little notice because Japan had not yet fully mo-
torized. Beginning with post-war reconstruction and the rapid's physical ability-2.
Fig. 3. Fujisawa City report on survey of 9th grade students' perception of learning.
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nated by the automobile. Senda's research suggests a turning point in
1965 around which children in Japan transitioned from outside play to
inside play [9]. The loss of street play spaces to the automobile was
one factor leading to this result, but it worked in synergy with the
spread of television. The spread of televisionwas followed by the launch
of video game consoles in the 1980s that became evenmore engrossing
and rapidly evolved into the personal computers of the 1990s and the
mobile phones and smartphones of the 2000s; today, even from the
time they are toddlers, children spend an enormous amount of time in
contact with IT media.
For children, life is centered on play. Yet beginning around 1965, as
they became unable to play in the streets that connected parks, open
lots, rivers, mountains, gardens, and school grounds, children quickly
lost access to their play spaces. Playing in nature contributes to
children's development in a variety of ways; contact with living things,
in particular, fosters a rich sensitivity. At the same time, natural spaces
also come with a variety of risks—falling from a tree, being bit by a
snake, getting a rash from plants—that make it impossible to play safely
without some measure of expertise. With a falling birth rate and fewer
children, it is no longer possible for knowledge (ways of playing safely
in nature) to be passed from older children to younger children in the
course of group play under a child leader.With playing in nature forbid-
den by some parents even in rural areas, there has been a huge reduc-
tion in opportunities for children to experience nature. According to
research conducted in Yamagata in the 1980s, even by that time thereFig. 4. Children's maturation environment.was already little difference in this regard between children in rural
and urban areas [10].
According to the above-mentioned research, the territory in
which children play on an everyday basis—the scope of their play
space—declined by 95% between 1955 and 1975 in metropolitan areas
and by 90% in outlying urban areas (See Fig. 6) [11–14]. Later this
fell by a further 80–90% in the 2000s such that space for outside play—
space for group play experiences—has fallen dramatically to perhaps
just 1/100 of what it was in the 1950s. This can be said to indicate a dra-
matic loss in opportunities for experiencing play, and opportunities for
learning through play.
The four interrelated elements of space, time, method, and commu-
nity have all deteriorated and we have a situation with lower stamina
and athletic ability, reduced drive, and growing feelings of isolation.2.3. Gently watching over children's maturation
As noted above, compared to other parts of the world, the matura-
tion environment for children in Japan is relatively free of danger. Nev-
ertheless, small children die or are injured at a high rate; the leading
cause of death among children age 1 to 4 is unforeseen accidents
(2006) (See Fig. 7) [15]. Our way of life also has an inﬂuence. Because
we now ﬁll bathtubs withwarmwater to bathe, drowning is the second
most common formof death caused by unforeseen accident among chil-
dren, following only automobile accidents. It is important to drain the
bathtub after using the bath.
Furthermore, as a society, contemporary Japan is not necessarily tol-
erant of children anymore. In 2007, the judge in an administrative law-
suit ordered that a fountain in a park be turned off because the children
playing in it were noisy [16]. Despite all the impassioned talk in Japan
about resolving the issue of waitlisted children, construction of kinder-
gartens and nursery schools is oftenopposed by area residentswho con-
sider these to be NIMBY facilities.
According to Kyoji Watanabe's outstanding book Yukishi yo no
omokage [Traces of a World Gone By] [17], the Japan of 150 years ago
was a “children's paradise.” Overseas travelers in Japan marveled at
the care with which adults treated children. Today, however, children
are considered an annoyance in many areas and by the elderly. This
may be the greatest reason Japan is unable to do anything about its
low birthrate. How is a child supposed to ﬁnd happiness in a society
that is unkind to its children? How are women supposed to feel joy in
bearing children? The issue of safety in children's maturation environ-
ments in Japan may be one that demands a restructuring of society to
be kinder to its children.
Fig. 5.Major consumer durables.
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Broadly speaking, there are ﬁve competencies that children gain
through play: physicality, sociality, sensitivity, inventiveness, and ambi-
tion [18]. Physicality—athletic ability and stamina—develop through
play as children run and move around. Sociality is nurtured through
their relationships with others. American Robert Fulghum once wrote
a book called All I Really Need to Know I Learned in Kindergarten [19].
This simply-worded text—about how playing together and ﬁghting
and making up are things you learn not in college or graduate school
but while playing in the sandbox at kindergarten—drew a sympathetic
reaction from many and became a best-seller. Sensitivity is particularly
cultivated through nature play and through contactwith animals, plants
and other living things—an emotional receptivity encompassing kind-
ness and tenderness. Inventiveness is related to imagination and de-
velops in the course of creating stories and tools. English zoologist
DesmondMorris, in his book The Human Zoo, writes that, “The develop-
ment of inventiveness may not be the speciﬁc goal of play, but it is nev-
ertheless its predominant feature and itsmost valuable bonus” [20]. The
ﬁfth competency is ambition, or drive, and the ability to bring the other
four competencies together in order to overcome difﬁculties.
The inability to play together as a group in a variety of play spaces,
including natural spaces, has reduced opportunities for children toFig. 6. Decline in amount ofdevelop these competencies because play is, fundamentally, an integral
part of children's spontaneous, independent learning. A reduction in op-
portunities to develop these competencies is extremely dangerous for
Japan's future. As a nation without natural resources, we must rely on
our human resources. We must consider the deterioration of matura-
tion environments as a huge issue for the safe future of our country.
2.5. Improving resilience
Japan is a country with many natural disasters. Roughly a quarter of
the earthquakes that occur on the planet each year occur in Japan [21].
Given that Japan's land area covers only 0.25% of the earth's surface,
the average spot in Japan is about 100 times more likely to experience
an earthquake than the average spot anywhere else in the world. The
Japanese archipelago hasmountain ranges that create steep river gradi-
ents and a high risk of ﬂooding. This disaster-prone land is said to have
encouraged, since ancient times, a national character of diligence and
hard work. In order for our children to live in this land and contribute
to the world through knowledge as a resource-poor country, they
must grow up to become people who can take on and overcome chal-
lenges. It is fruitless to face difﬁculties with one's individual abilities
alone. The Great East Japan Earthquake reminded us of the importance
of helping each other and working together. As stated above, childrenchildren's play spaces.
Fig. 7. Cause of death in children.
108 M. Senda / IATSS Research 38 (2015) 103–115cultivate physicality, sociality, sensitivity, inventiveness, and ambition
through play, and the development of these competencies is extremely
important as a means of improving resilience and ensuring safety.
3. Issues of safety in public spaces with regard to children's
maturation environments, and directions for improvement
Four broad categories of public space within children's maturation
environments should be noted for their importance: streets, parks,
schools and other educational facilities, and other public spaces.
3.1. Street spaces and their safety
Street spaces were originally essential play spaces for children. Prior
to the 1950s,most children in Japan played in the streets, their most im-
portant play spaces. Because streets connected many other play spaces,
children in Japan rapidly lost their play spaces when the streets were
turned over to automobiles in the 1960s.
Roads shared by pedestrians and automobiles are said to have their
genesis in 1972, when roadside residents in the city of Delft in the
Netherlands, to protect themselves against the increasing number of
trafﬁc accidents caused by the inﬂux of automobiles, began placing
small-scale ﬂower beds and paving stones in front of their houses to cre-
atewoonerfs (“residential yards”) [22]. Japan, too, has seen amovement
to turn minor streets into “community roads” [23] shared by pedes-
trians and automobiles. Research conducted by the Reiji Obase Labora-
tory at Tsukuba University has presented data showing that children's
play and automobiles can coexist on roads traveled by no more than
30 vehicles per hour going no faster than 15 km/h.3 Implementation
has been attempted using physical contrivances such as speed bumps
in the road surface to slow automobiles or bollards to prevent their
entry. In fact, from the 1980s through the early 1990s, such methods
were applied to residential areas designed by architect Mayumi
Miyawaki [24] in an effort to create spaces where children and cars
could coexist. The practice did not catch on widely, however, and even
the term “community road” is rarely heard any more.
In Europe today there are efforts to prevent serious trafﬁc accidents
by creating “Zone 30” [25] areas with a speed limit of 30 km/h even on
roads intermediate between arterial roads and community roads.3 Capital Region Comprehensive Planning Institute Co. Ltd. (Ed.), based on research of
Reiji Obase from Machizukuri kenyu tokushu: seikatsu doro [Special Feature on Commu-
nity Development: Community Streets] of 1983.
Japan's roads stopped being used as play spaces as Japan moved into the age of the auto-
mobile beginning in the late 1950s, bringing many trafﬁc accidents involving children.
Separation of pedestrian and automobile trafﬁc moved forward during the 1960s and
1970s, with the result that roads became less appealing places. Although it is not possible
to turn all roads into play spaces, those traveled by nomore than 30 vehicles per hour go-
ing no faster than 15 km/h are said to enable coexistence with children's play.Unforeseen accidents are the leading cause of death among children
aged 1–4; trafﬁc accidents are the leading category among them, ac-
counting for 30% of unforeseen accidents [26]. The reason is that auto-
mobiles drive into the minor streets where people live. Efforts to
enable the coexistence of automobiles and children's play on communi-
ty streets need to think further about the direction of development. Fur-
thermore, the efforts of theMarugamemachi Shopping Street in Kagawa
to promote the coexistence of pedestrians, bicycles, and automobiles
offer hope as an important key to revitalizing industry in regional cities
[27].
3.2. School route safety
The safety of school routes in Japan is being seriously threatened. In
Kyoto, a car plowed into a line of children walking to school along a
school route that had no guardrail, killing or injuring many. There are
a great number of places where the road structure is insufﬁcient to en-
sure that children reach school safely; it has been reported that the na-
tional average for school routes equipped with sidewalks is only 58%
[28,29]. There is a need not only to equip school routes with sidewalks
but also to strictly enforce speed limits on adjoining roads.
3.3. Why must we use strollers?
An estimated 700,000 strollers (2006) are sold every year in Japan
[30]. A stroller may now be the sort of essential that everyone buys
when they have a child. In recent years it is not uncommon to see
older children riding in strollers. Abundant research shows, however,
that a child who continues to ride in a stroller loses the opportunity to
gain competence by actually walking and experiencing the ground
with his own feet. Held & Hein's well-known experiment with two kit-
tens demonstrated the link between vision and physical or motor skills
[31]. Giving children a ride alienates them from gravity and deprives
them of the opportunity to develop the central nervous system for skill-
fully moving the body.
When parents place a child in a stroller it has the advantage of offer-
ingpeace ofmindbecause the child is unable tomove around freely. The
safety of sidewalk spaces in Japan is extremely poor. In many places the
sidewalks are less than 2 m wide. Before criticizing mothers, we must
provide sufﬁciently broad, safe sidewalk spaces in our cities.
3.4. The safety of parks as maturation spaces
In the 1970s, Yokohama City had about 2.5 m2 of park space per cit-
izen. The goal in those days was to reach 6 m2. Yokohama and other
major cities in Japan, however, managed to reach that goal without
much difﬁculty. The reason is because they built parks as part of resi-
dential developments during the period of economic growth and
Fig. 8. Rate of park use: (above) No. times of visit/week (below) feeling of safety.
5 Mainichi Shimbun Newspaper 26 June 2007
“It has been learned that in response to an accident last fall in a park in Osaka City's
Sumiyoshi Ward in which a playground spring rider broke off at its base, injuring the ju-
nior high school student who was riding it, the city inspected the 1488 spring riders at
the parks it administers and removed the 1199 units (80%) that it determined to be a dan-
ger. According to the city, the equipment is constructed such that itsmain body is support-
edby an iron spring. Its inspection determined that 1199 units had springs thatwere rusty,
degraded, and lacking in strength. The city is considering the installation of alternative
playground equipment for children but estimates this would require a ﬁnancial outlay
of approximately 200million yen and may be difﬁcult to do during the current ﬁscal year.
There has been anoutbreak of accidents involving broken spring riders in cities around the
country including Nagoya, Sapporo, Gifu, and Yokohama. Yokohama removed 745 units
last year.”
Kanagawa Shimbun Newspaper 14 November 2007
“In response to the outbreak of playground equipment accidents that injured children be-
tween April and September of this year, Yokohama City announced on the 13th that it has
produced a draft Playground Equipment Inspection Manual. The city claims that in addi-
tion to providing written clariﬁcation of the previously unclear system of reporting and
communicating after discovering a defect and the procedural ﬂow for prohibiting use,
the manual also incorporates easy-to-understand diagrams and photographs. The inten-
tion is to clarify the inspection and maintenance system to ensure people can feel secure
that the playground equipment is safe to use. The manual provides a single set of rules
to be followed throughout the city including how city employees on patrol should conduct
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however, parks from the 1970s (children's parks and scenic parks)
have an extremely low rate of use.
3.5. The decline in rates of park usage
The rate of use of neighborhood parks in Yokohama City in 2008 has
fallen dramatically to between 1/6 and 1/10 what it was in 1975 (See
Fig. 8) [32]. Why aren't children playing in the parks? One reason is
that they spend so much time watching television and playing video
games that they have little left for play. Another major reason is that
neighborhood parks are perceived as places where crimes are likely to
occur. The rate of child abduction in Japan is extremely low relative to
the United States, perhaps on the order of 1/100 to 1/500. Nevertheless,
crimes targeting children are heavily reported in mass media such as
newspapers and television.Mothers of daughters, in particular, perceive
parks as places where onemight encounter crime, and forbid their chil-
dren from going to parks by themselves.
3.6. Parks with play leaders
“Play parks” staffed with play leaders available to provide guidance
for wilder forms of children's play have gained the support or parents
and enjoy high usage rates (See Fig. 9).4 Many of Japan's parks today
will go unused by children if they remain little more than open ﬁeld
space. Today, watchful observers are needed. The playgroups of old
have been dismantled and there is a need for people who can provide
support by sharing and teachingways to play in nature despite the risks.4 JapanAdventure PlaygroundAssociation, Report of the Results of the 4th Survey of Or-
ganizations Involved in Adventure Playgrounds (2007), Questionnaires sent to 250 orga-
nizations and 125 valid responses were received (response rate of 54.3%)
According to this survey, a growing number of adventure park activities are begin held,
with manymoving, although gradually, from events held a few times a year toward regu-
larly scheduled operation. This is taking place in a context of changing government per-
ceptions of play space and changing perceptions within the real estate industry about
the economic value of different ways to utilize undeveloped land. Such adventure parks
are used largely by children of elementary school age, while junior high and high
school-age children visit out of a sense of nostalgia for the familiar places where they
played while younger and to maintain contact with trusted adults—the play leaders. Re-
cently, adventure parks have also come to be seen not only as places for free, unstructured
play but also as places to experience nature, especially for small children, in urban
environments.3.7. The safety of playground equipment in parks
During the 1990s, newspapers began to devote extensive coverage
to accidents involving playground equipment.5 These accidents are
often a matter of maintenance, but slides, swings, roundabouts and
any equipment that moves, or on which children move their own bod-
ies, is fundamentally prone to accidents. This is because it is difﬁcult for
children to control themselves. Maintenance problems can includeinspections and what to look for, how to identify abnormalities, and what measures to
take when they ﬁnd them. Following a trial period, operations will begin in earnest in
FY 2008. Provisions related to the inspection of playgroundequipmentwere previously in-
cluded in the City Park Facilities Inspection Manual that was drawn up in 2002, but there
was no uniﬁed opinion or format concerning: 1) the system for reporting and communi-
cation when a defect was found; 2) measures to take in prohibiting use; and 3) the check
sheet to use during inspections. The manual also contains guidelines for the estimated us-
able life of parts such as swing ﬁttings as well as photographs of actual playground equip-
ment whose use has been prohibited and lists of what to look for when inspecting speciﬁc
types of playground equipment. The manual applies to playground equipment and facili-
ties installed inmunicipal parks, but the city notes that a version for theplaygroundequip-
ment at nursery schools and schools administered by the city is also being prepared.
Among the 1944 pieces of playground equipment at municipal parks whose use had been
prohibited as of September, 949 have already been removed, and the city is moving for-
ward with repairing or removing the rest.”
Fig. 9. Hanegi Play Park.
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for which the government administrations that installed them are held
accountable. If park administrators conducted sufﬁcient inspections,
such accidents could be prevented. It is important to ensure that safety
inspections for playground equipment are actually conducted. To re-
move slides and swings from parks simply because of the potential for
accidents is nothing but negligence on the part of the responsible
administration.
3.8. Safety at educational facilities and other built public spaces
There are numerous spatial safety issues even at public educational
and welfare facilities such as schools, kindergartens, and nursery
schools. The source of accidents that occur at such facilities can be
broadly divided into four categorizes: planar problems, ﬁttings-related
problems, cross-sectional (three-dimensional) problems, and environ-
mental problems.
3.9. Planar, building plan problems
Many collision accidents occur at hallway corners in schools (See
Figs. 10 and 11) [33]. Children running at full speed run into each
other. Teachers instruct them not to run, but schools really ought to
be environments that permit such lively activity. Corners drawn to a
2.6 m radius offer sufﬁcient sightlines to prevent collisions. HandrailsFig. 10. Corridor corner cutoff to avoid collision.can also be installed at right-angle corners to encourage caution. The
important thing is to ﬁnd ways to ensure the spatial visibility of people
approaching from the side. There is also a need tomake hallways wider.
Many schools havewidened their hallways from 2m to 3m. It is easy to
forbid running, but doing so makes it impossible to ensure children's
unfettered growth.3.10. Fittings-related problems
Doors can be either hinged or sliding. Hinged doors aremore airtight
and offer better sound insulation, but carry the risk of collision when
opened suddenly. Sliding doors are often used for classrooms, nurseries,
and hospitals because of their greater degree of safety. Fingers are often
caught in door openings. “Nursery sashes” have been developed to pre-
vent such accidents through the use of rubber seals. Children can be-
have in unexpected ways so it is important that ﬁttings ensure safety
even against forces applied from a variety of directions.3.11. Cross-sectional (three-dimensional) problems
The majority of children's accidents involve falling from something,
falling down, and collisions [34]. As a result, they land on either the
ﬂoor or the ground. The condition of the ﬂoor surface where children
land has a decisive effect on children's play. Small children live around
onemeter from the ground so the safety of theﬂoor is of paramount im-
portance. Indeed, the ﬂoor is the most important building area for ev-
eryone, whether children or not, because we all stand and live on our
ﬂoors. At athletic facilities, a ﬂoor that is too cold is said to encourage ac-
cidents, while a ﬂoor that is too hard can lead to debilitating accidents.
The elasticity of ﬂoors ismeasured in Gs, and it is important to use ﬂoor-
ingwith elasticity of 100 G or less [35]. (Concretemeasures about 175 G,
tatami matting about 50 G.) Slipping accidents are also common. Sur-
faces that are too smooth and ﬂat make it hard to keep one's feet and
cause slips and falls. The older people get, the narrower the range over
which they canmaintain their center of gravity with their legs. Children
have large heads and a high center of gravity, whichmakes them prone
to falling down. Installing sufﬁcient handrails is necessary to prevent
accidents. Elementary school students sometimes fall from windows
accidentally. For children who fall from windows or climb over hand-
rails on the second ﬂoor or higher, the condition of the surface on
which they land is amatter of life and death. The odds of survival are in-
creased by a surface with greenery or soft earth. There is a need to en-
sure that ground surfaces at potential landing sites are sufﬁciently
forgiving.
Fig. 11. Diagram showing lines of ﬂow.
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Sick house syndrome [36] is an illness triggered by deteriorating air
quality. It appears as a result of poor indoor air quality [36] due to the
ﬁnishing materials and paints used in newly constructed built spaces.
The use of substances that cause sick house syndrome is now restricted,
but there is huge individual variation in how people react to them; even
miniscule amounts can cause debilitating symptoms in sensitive indi-
viduals. The inﬂuence of poor air quality is even greater on small chil-
dren. Proper ventilation is critical. Houses that are too highly airtight
and too highly insulated tend to generate environmental problems. It
is important to maintain a loose relationship with the outside in order
to ensure appropriate immunity and adaptability.3.13. Safety in other areas and spaces
In addition to parks, schools, and yards, children also play in a variety
of other places such as mountains, rivers, amusement parks, and even
commercial properties. In the old days, mountains and rivers were
places for everyday play, but today they have become special places
where children cannot play unaccompanied by a parent or other
adult. Here I would like to consider, as an example of such places, safety
in water play areas, together with residential safety.Fig. 12. High-rise residents.3.14. Water play areas: playing in rivers and the ocean
Water play is a lot of fun for children; they never seem to tire of
playingwithwater. It is said that this is because children are surrounded
by amniotic ﬂuid before being born. Yet water play comes with the risk
of death by drowning [37]. A survey I conducted of people'smemories of
past water play found that narrow channels of about 2 to 3meters wide
were the most popular spots for children's water play [38]. Playing in
rivers is different than playing in swimming pools. A discontinuous, un-
stable riverwith varying depths is interesting, and also quite dangerous.
As an architect I am reluctant to incorporate water even at a depth of
just 5 cm. At 30 cm, the dangers grow to include a real risk of drowning.
In this sense, play leaders are essential when playing in rivers. There is a
need for someone to watch over things carefully to ensure safety. The
danger of drowning also exists at swimming pools, but play at rivers is
so much richer in variation that the risks are much higher. At thesame time, it is also an important experience for children to learn that
such discontinuity and danger come side-by-side with play.
3.15. Grounding in the earth
The construction of super high-rise residences is a ﬂourishing form
of urban development in Japan today. Condominiums of even 60 stories
are on the horizon. Yet the further residential space is raised from the
ground, theworse it is as amaturation environment for children. Begin-
ning in the 1920s, Finnish architect Alvar Aalto argued that high-rise liv-
ingwas undesirable (See Fig. 12) [39]. In his article “BuildingHeight as a
Social Issue” published in a 1946 edition of Arkkitehti, he wrote, “Low-
rise housing inwhich all of thewindows are naturally connected is suit-
able for families with small children.” Europe has moved forward in
building high-rise hotels and ofﬁce buildings but inmany places has re-
stricted the use of such buildings as residences. By contrast, the East
Asian nations of China, Korea, and Japan have moved forward with all
but unrestricted high rises in urban areas. From the perspective of
children's growth, however, this undoubtedly accelerates the problems
of childhood isolation and declining opportunities for outside play. The
shift toward nuclear families made up only of parents and children and
toward high-rise residences is leading to the loss of local community
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tion, setting the stage for growing isolation among both parents and
children (See Fig. 13) [40].
High-rise residences are highly likely to cause a loss of opportunities
to develop physicality, sociality, and sensitivity. There is a need to devel-
op a social system than ensures children live no higher than, say, ﬁve
ﬂoors above ground.
4. Safety from risks and hazards
4.1. Safety with respect to natural disasters
Asmentioned above, Japan is a natural disaster superpower. As a re-
sult, since ancient times Japan has developed civil engineering technol-
ogies for coping with natural disasters such as earthquakes, tsunami,
downpours, and ﬂoods.
Nevertheless, earthquakes of an unimaginable scale like the Great
East Japan Earthquake of 11 March 2011 present extremely difﬁcult
challenges. First, there is a need to ensure sufﬁcient earthquake resis-
tance for buildings and other structures. As a country with more earth-
quakes than elsewhere in the world, Japan needs to develop more
advanced earthquake resistance technology. Hardships are always just
around the corner. Our childrenmust growupwith the capacity to over-
come them. To this end, disaster education is certainly important; in-
deed the most important part of preparing for disasters is learning
about natural disasters.
4.2. Safety with respect to ﬁre
In the Great Kanto Earthquake of 1927, more people died from the
resulting ﬁres than from collapsed buildings. Japan is a land of forest re-
sources and its buildings have historically beenmade of wood so its cit-
ies have long been beset by great conﬂagrations. During the Second
World War, Japanese cities were nearly all destroyed by ﬁres caused
by aerial bombardment. In 1955, therefore, the Architectural Institute
of Japan, in order to improve the ﬁre resistance of the country's build-
ings, issued a declaration that public buildings should, in principle, be
made using reinforced concrete or steel-framed construction [41].
Today, however, wooden construction is being given another look not
only as a measure to counter global warming but also for its qualities
in creating living environments and maturing environments. Advances
are being made in ﬁre-resistant or inﬂammable wooden materials [42].
Architecture-related regulations remain strongly slanted toward ﬁre
prevention; there are many regulations for securing escape routes and
establishing distances and the like, and it really is important to think
about building and community plans to ensure ease of escape andFig. 13. High-rise residents and car parks.ease of rescue. No matter how wide, though, if there is only one escape
route it may become impassable in an emergency. Enabling escape in
two directions is a fundamental principle, but having even more routes
is clearly even better. There is no doubt, too, that more stairways are
better than fewer. Whether for escape or for rescue, such routes must
also easy to follow. As cities and buildings become more complicated
complexes, in terms of ﬁre prevention it is better to develop clear build-
ing and community plans that are porous and offer many routes.
4.3. Safety with respect to bullying, abduction, abuse, and violence
There is an aspect of bullying similar to play in conﬁned spaces. Bul-
lying takes many forms, but conﬁned spaces clearly accelerate it. Just as
onemight be bullied when placed in a shared prison cell, bullying takes
the form of the strong extorting the weak as a form of play in conﬁned
spaces. In many cases at schools, the spatial conﬁnement of the school
building probably combines with a sense of conﬁnement deriving
from the responsibility to go to school every day.
There are cases where elevated classrooms act as a barrier that cre-
ates conﬁned spaces, such as when students in a classroom on the
fourth ﬂoor of a four-story school building cannot go down to the
schoolyard during breaks between classes [43]. Bullying, abduction, vi-
olence, abuse and other negative human relationships are prone to de-
veloping in places that lack spatial openness. In open spaces where it is
easy for anyone to intervene, such criminal behaviors are thought less
likely to occur.
4.4. Safety with respect to accidents
The number of automobile accidents has fallen, but they remain re-
sponsible for many children's deaths. Automobile accidents account for
18% of unforeseen accident fatalities for those age 1–4 years but 73% for
those age 15–19 [44]. Equipment has been developed to bring cars to a
stop when they sense dangers in front of them, and it would be desir-
able for all automobiles to be so equipped. Nevertheless, automobiles
can still be difﬁcult to bring to a halt if they are heavy and traveling
fast. It is important, therefore, to establish speed limits of 15 km/h on
minor streets and 30 km/h on ordinary streets. In speciﬁed areas it is so-
cially desirable to install urban infrastructure thatmakes it naturally dif-
ﬁcult for automobiles to travel fast. On ordinary streets and arterial
roads, the provision of wide sidewalks is desirable.
4.5. Safety with respect to crime
In societies where local communities are weak, there is said to be
greater potential for crime to occur [45]. The issue of how to cultivate
the local community is an important one for protecting children from
crime. Some spaces are conducive to cultivating local community and
others are not. Spaces such as corridors or roads that are closed or that
do not generate opportunities for interaction inhibit the cultivation of
local community. Spaces that foster interaction are said to require
“three Ps”: proximity, permission, and privacy [46]. In addition to
being nearby, acceptable to converse, and a bit secluded like an alcove,
I would add that such spaces should also offer pleasure and perfor-
mance: something enjoyable and the capacity to hold events and festi-
vals. Pleasant neighborhoods with these 5 Ps are naturally able to
drive out crime.
4.6. Safety with respect to suicide
There are a large number of child suicides in Japan [47]. Suicide is the
third-highest cause of death among children 10–14 and the second
highest among those 15–19. Why do these children feel they have no
choice but to die? The reasons are varied. As with bullying, however,
this seems not unrelated to living in conﬁned spaces. Surely if we had
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dren from being driven to suicide.4.7. Safety with respect to data mishaps
Children in Japan today spend a great deal of time in contact with IT
media, indeed, perhaps the longest in the world. This is one of the rea-
sons for the tremendous decline in opportunities to engage in outdoor
group play. Furthermore, children are losing their emotional stability
as a result of the unsettling, frightening violence depicted in the imagery
they see [48–50]. There are alsomany cases nowof using information as
a tool of bullying. This is an unprecedented situation with no historical
antecedents so evidence is difﬁcult to come by, and yet an urgent re-
sponse is needed. Even more than suggestions for engaging appropri-
ately with IT media, I think we should instead draw up guidelines for
the manner and length of time of engagement.5. Hypotheses concerning safety
Thinking about safety is a fundamental part of thinking about the re-
lationship between humankind and its spaces and environment. Here I
would like to present some hypotheses from the perspective of safety.5.1. Children's accidents occur in three stages
Let's look at the ﬂow of how children's accidents occur, using a play-
ground slide (where accidents are prone to occur) in our examples. In
the ﬁrst case, a child climbs up on the slide, his scarf catches on the
handrail and tightens around his neck, and he dies. In another case, chil-
dren are fooling around at the top of the slide and one shoves another,
who tumbles over the handrail and falls to the ground, sustaining a se-
rious injury. The ﬂow of these accidents can be divided into three stages
[51]. The ﬁrst is the behavior of the children, such as choice of clothing
or engaging in sudden activity. The second is the structure of the play-
ground equipment, such as handrails that are prone to snagging onma-
terial or so low that they can be tumbled over easilywith a push. Third is
the environment; the ﬁrst child might have been saved had there been
someone around to notice he was choking, and the second not so seri-
ously injured had the ground been softer. Many accidents follow these
three stages and occur when safety is insufﬁcient in all of them. The
ﬁrst is user safety. The second is equipment or spatial safety. The third
is environmental safety. To prevent accidents, therefore, it is important
ﬁrst to engage in safety training for children; second to ensure safe
structures for playground equipment, apparatuses, and buildings; and
third to create a safe environment through installation in high-
visibility locations or soft, shock-absorbing ground surfaces.5.2. The majority of children's accidents involve falling, so ground or ﬂoor
design is critical
Falls are the third most common type of fatality due to unforeseen
accidents, following trafﬁc accidents and drowning. Floor surfaces are
a critical aspect of children's behavioral environment. Environments
with hard surfaces such as exposed concrete or gravel are undesirable.
In buildings, too, the speciﬁcations for ﬂoors are very important. It is
said to be important to ensure a modulus of rigidity of less than 100 G
[52]. Children live on the ﬂoor and the ground so these surfaces are
very important, but it is unrealistic to remove all hard surfaces from
their living environments. Indeed, the earth on which the children will
grow up to live is not made up only of soft surfaces. The issue is the
need to exercise sufﬁcient care in environments where children are
likely to fall.5.3. Evident dangers and latent dangers
Dangers include both those that are visible (evident dangers) and
those that are unseen (latent dangers) [53]. A swing with a hanging
chain is a danger that is evident at a glance. A swing that looks normal
but whose chain snaps loose when it is used can lead to a big accident.
If the pivot for the chain is degraded, it holds the potential to create a
major accident in the future. A swing in such a state, therefore, is a latent
danger. As another example, consider a slide whose end is buried in
sand. An accident occurred in which ﬁrst graders who had just ﬁnished
theirmatriculation ceremony slid down the slide one after the other and
ended up in a pile at the bottom, and the ﬁrst child to go down was
crushed to death. Because the slide's end was buried in the sand, there
had never been an accident before. This is because the children slid
down at intervals. The new students, however, had slid down one
after the other, resulting in a major accident. In such situations, we
can see that slides whose ends are buried in sand pose a signiﬁcant la-
tent danger. The key to removing latent dangers is maintenance. Main-
tenance is critical. In order to eliminate latent dangers, inspectionsmust
not be neglected.
5.4. Risk and hazards
Although the distinction is not made in the Japanese word kikensei,
in English, dangers can be considered either risks or hazards. The term
“risk” is used when discussing personal responsibility for exposure to
danger, while “hazard” refers to dangers that are present in the environ-
ment. In the case of children's playground equipment, the risk element
comes with the behavior and clothing of the child himself (the ﬁrst of
the three stagesmentioned above). Hazards, on the other hand, indicate
the dangers found in equipment and the environment (the second and
third stages). Accidents occur through the interaction of risks and
hazards.
5.5. The need for porous spaces (spaces with many escape routes)
Safe spaces must ﬁrst be unconﬁned but must also include many es-
cape routes. It is also desirable that many access routes be available for
rescue situations. From a safety perspective, it is better to have as many
stairways and entrances/exits as possible, and to have balconies sur-
rounding the exterior. Escape routes can also be used for rescue. The
problem is that these also make it easier for criminals to gain entry.
One solution is to install breakable partitions. I advocate what I call
the “circular play system,” spaces that are meandering, diverse, porous,
and stimulate children's interest. Although the relationship between
spaces and issues such as bullying, refusal to attend school, and suicide
is still hypothetical at this stage, I believe living spaces that include po-
rously structured play environments may lead to improvements. There
is enormous potential in the development of porous spaces although
the details still need to be determined.
5.6. Heinrich's Law
In the world of industrial accidents there is a rule of thumb that be-
hind everymajor accident there are 29 minor accidents and 300 abnor-
malities [54]. Considering safety from this perspective, it is important
that the occurrence of similar minor accidents causes us to recognize
the potential for major accidents.
5.7. Prevent large accidents through the experience of small accidents
For children, learning from the experience of small accidents can
prevent large accidents. Accidents are learning opportunities. It is,
therefore, not necessarily to a child's beneﬁt to be raised in an almost
perfectly safe environment that prevents all accidents. Just as those
who fail many times often end up achieving great successes, experience
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cessively safe environments may in fact spoil children's growth. Envi-
ronments where they can experience small accidents and small
failures are important for children's growth. The important thing is to
prevent debilitating or life-threatening accidentswhile providing an en-
vironment that enables children to learn about danger for themselves.
5.8. Circular play system
My theory of “circular play”(See Fig. 14) [55] establishes seven con-
ditions, based on my research, for spaces that are conducive to
children's play:
1. There must be a circular function.
2. This circular route must be safe and contain plenty of variations.
3. There must be a symbolic place in a high position.
4. There must be a place to experience “dizziness”.
5. It must be possible to take short cuts.
6. The circular route must include both large and small gathering
places.
7. The whole system must have a porous structure.
These are derived from observations of children's behavior on play-
ground equipment and memories of the spaces in which I played as a
child, but the most important characteristics are circularity and that
this circularity be porous, easily entered and exited, and encompass a
wide variety of spatial variations. The list also includes space for
experiencing the kind of “ilynx” or dizziness discussed by Roger Caillois.
The list also emphasizes that that circularity not be one-way but rather,
through the inclusion of short cuts, changing and diverse. It lays out
guidelines for structuring spaces that are entertaining but also safe. Pur-
suing absolute safety, however, requires closing children away and
preventing them from moving around, which creates dangers of a dif-
ferent type. Learning is a critical element of safety. For this reason, too,
the creation of buildings, plazas, neighborhoods, and communities
with a circular play structure will contribute to the formation of an en-
vironment that is safer and enables children to learn to be safe. I intro-
duced this concept of “circular play” in 1982 [55] and for the thirty
years since have applied it in the design of numerous spaces for learning
and playing.
6. Measures for realizing safety
Measures for creating safe environments and increasing children's
safety can be organized into the following six types.
6.1. (Data) An accumulation of failures is essential for increasing safety
To increase safety, it is essential to gather many examples of acci-
dents and injuries and to analyze their causes. In thinking aboutFig. 14. Circular pprevention, it is important to assemble and analyze data identifying
the factors involved as well as their importance and inﬂuence.
6.2. (Education) Education is important for increasing safety
Safety education is the most important part of increasing safety.
Children must learn fundamental life skills by respecting social norms
regarding safety and protecting themselves during childhood.
6.3. (People) There is a need for people who are always thinking about
safety
Whether at schools, parks, or in local government, it is important
that there be people who are always thinking about safety. We need
peoplewho think about safety, respond, and take action. Dangers are al-
ways just around the corner, but we don't usually knowwhen they will
arrive. It is important to cultivate people who are always thinking about
safety and can warn others.
6.4. (System) There is a need for systems capable of improving safety in an
integrated way
In most cases, it is very difﬁcult to turn back in themidst of design or
production just because safety seems insufﬁcient. It is important to have
a system like a Safety Commission that can evaluate safety from a third-
party perspective independent of the production line.
6.5. (Proposal) Apply the circular play system
It is important to apply the seven conditions of the circular play sys-
tem to create spaces in which children can play and learn safely while
enjoying themselves. Children continually learn and develop through
experiences of circularity and diversity.
6.6. (Learning) becoming people who can overcome dangers and hardships
There will always be accidents. It is the nature of human society, and
of our global environment, that hardship is always just around the cor-
ner. The futurewill be built by thosewhohave the strength to overcome
such hardships. This is why it is so important to create environments
that cultivate people with a sense of ambition even as they experience
failures and minor accidents.
7. Conclusion
Safety is a huge theme for human society. Everyone hopes for peace
and safety. The tricky part about human society, though, is that these are
so rarely realized. The earth itself is ﬁlled with many dangers, and
human society has been shaped historically by conﬂict and hardship.
How do we avoid hardship? How do we prepare for hardship? Howlay system.
115M. Senda / IATSS Research 38 (2015) 103–115do we stand up to hardship? What do we learn from hardship? There
are many ways of life, but every age has its own hardships. We adults
have a responsibility to accept this, to learn from it, to create a safe
and peaceful society and an environment for our children that enables
them to spend happy childhoods and to grow up to become people
who are able to overcome hardship.
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